Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2003-208910 
(43)Date of publication of application : 25.07.2003 



(51)lnt.CI. 



H01M 8/04 
H01M 8/10 



(21) Application number : 2002-004308 

(22) Date of filing : 11.01.2002 



(71 Applicant : YUASA CORP 

(72)lnventor : OKUYAMA RYOICHI 

WATANABE TSUTOMU 
NOMURA EIICHI 



(54) LIQUID-FUEL DIRECT SUPPLY TYPE FUEL CELL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid-fuel 
direct supply type fuel cell system, which can contribute [ 
to simplification of the system and to constitution of 
various system and which can minimize driving noises. j_ L 
SOLUTION: This is the system consisting of the fuel cell * v 

At 

body 100 is which a power generating unit 101 is housed - 
in a housing 102, a liquid fuel tank 200 in which the liquid 
fuel to be supplied to the power generating unit 101 is 
stored, and a waste fluid recovery tank 300 to recover 
the reaction product formed by the electrochemical 
reaction of the power generating unit 101 and unreacted 
liquid fuel, wherein the liquid fuel tank 200 is made to be 
positioned at a higher position than that of the fuel cell 
body 100 and wherein the waste fluid recovery tank 300 
is made to be positioned at a lower position than that of the fuel cell body 100. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim l] The negative electrode and positive electrode of a pair are 
arranged through the electrolyte which consists of a polyelectrolyte of 
proton conductivity. The body of a fuel cell which contained in housing 
the generation-of-electrical-energy unit which consists of a eel stack 
which carried out the laminating of two or more cell eels constituted so 
that liquid fuel might be supplied to said negative electrode and 
oxidizer gas might be supplied to said positive electrode, or these cell 
eels, The liquid fuel tank which stores the liquid fuel supplied to said 
generation-of-electrical-energy unit, It consists of a resultant 
generated according to the electrochemical reaction of said generation- 
of-electrical-energy unit, and a waste fluid recovery tank which 
collects unreacted liquid fuel. The liquid fuel direct supply form fuel 
cell system characterized by having located the liquid fuel tank in the 
location higher than said body of a fuel cell, and locating a waste 
fluid recovery tank in a location lower than said body of a fuel cell. 
[Claim 2] It is the liquid fuel direct supply form fuel cell system by 
which the fan for oxidizing agent gas installation for the body of a 
fuel cell to introduce oxidizing agent gas into a generation-of- 
electrical-energy unit in a liquid fuel direct supply form fuel cell 
system according to claim 1 is characterized by being further prepared 
in housing. 

[Claim 3] It is the liquid fuel direct supply form fuel cell system by 
which a tray for the body of a fuel cell to collect a resultant and 
unreacted liquid fuel in a liquid fuel direct supply form fuel cell 
system according to claim 1 or 2 is characterized by being further 
prepared in the generation-of-electrical~energy unit. 
[Claim 4] The liquid fuel direct supply form fuel cell system 
characterized by establishing a migration means to transport the waste 
fluid of claims 1-3 collected by the waste fluid recovery tank to a 



liquid fuel tank in a liquid fuel direct supply form fuel cell system 
given in 1 term at least. 

[Claim 5] The liquid fuel direct supply form fuel cell system 
characterized by preparing further the concentration control means of 
claims 1-4 which controls [ in / at least / a liquid fuel direct supply 
form fuel cell system given in 1 term ] the concentration of the liquid 
fuel in a waste fluid recovery tank to a predetermined value in the 
waste fluid recovery tank. 



[Translation done. ] 
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1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If oxidizer gas, such as liquid fuel which uses 
an organic solvent and water as a principal component, and oxygen in air, 
is told in more detail to a generation-of-electrical-energy unit about 
the liquid-fuel direct supply form fuel cell system which supplies 
directly and is generated, this invention supplies liquid fuel with 
gravity, introduces oxidizer gas by natural diffusion, and relates to 
the liquid-fuel direct supply form fuel cell system it enabled it to 
contribute to the simplification of a system, and diversification of a 
configuration. 
[0002] 

[Description of the Prior Art] In recent years, the measure for an 
environmental problem or a resource problem is becoming important, and 
development of a fuel cell is becoming active as one of the cure of the. 
Since reforming and the direct methanol form fuel cell used for direct 
conversion, without gasifying have simple structure and it is said that 
a miniaturization and lightweight-izing are easy in such a fuel cell 



using the liquid fuel which uses an organic solvent and water as a 
principal component, especially a methanol, it is promising as small 
power sources, such as a small portable power source and a power source 
for computers. 

[0003] Such a liquid fuel direct supply form fuel cell what joined the 
positive electrode and the negative electrode to electrolytic both sides 
The eel stack which carried out the laminating of two or more cell eels 
pinched with the positive-electrode side separator for supplying 
oxidizer gas or these cell eels to the negative-electrode side separator 
and positive electrode for supplying liquid fuel to a negative electrode 
is prepared as a generation-of-electrical-energy unit. In a direct 
methanol form fuel cell If the concentration as liquid fuel supplies the 
methanol water solution which is about 3% and supplies the oxygen in the 
air as oxidizer gas to a negative-electrode side at a positive-electrode 
side, at a negative-electrode side, a carbon dioxide generates by 
electrochemical reaction, by the positive-electrode side, water can 
generate by electrochemical reaction and electromotive force can be 
acquired outside. Moreover, the liquid fuel direct supply form fuel cell 
which uses various organic solvents, such as ethanol, isopropyl alcohol, 
a butanol, wood ether, and ethylene glycol, as liquid fuel besides a 
direct methanol form fuel cell is also examined. 

[0004] Also the above-mentioned liquid fuel direct supply form fuel cell 
and in it, the longevity life that a direct methanol form fuel cell is 
stabilized with the good generation-of-electrical-energy engine 
performance for a long period of time, and operates since the 
application as various power sources is expected is called for, and a 
solid-state poly membrane of proton conductivity which is represented by 
Nafion (trademark) of Du Pont is used for the electrolyte. It has 
structure which the side chain which has the strong functional group of 
ionic bond nature, such as a sulfone radical, combined with a principal 
chain frame like Teflon (trademark), and the proton (hydrogen ion) 
joined at tips, such as this sulfone radical, together, and such a 
solid-state poly membrane of proton conductivity is equipped with the 
function which a charge is carried and produces electromotive force when 
this proton moves. 

[0005] it be unite with a generation of electrical energy unit , the 
liquid fuel tank which store liquid fuel be use as the system , and the 
conventional direct methanol form fuel cell make this the configuration 
which supply the oxygen as oxidizer gas to a generation of electrical 
energy unit by atmospheric natural diffusion or an atmospheric free 
convection , or make it the configuration which supply liquid fuel to a 



generation of electrical energy unit according to a capillary tube 
force , and it enable it to employ efficiently the description of be a 
quiet generator with few drive sounds , and the description of be simple 
and compact . Moreover, in order to increase the output, supplying 
liquid fuel with external power at the sacrifice of the description that 
few drive sounds are was also performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the fuel cell 
system which united with the generation-of-electrical-energy unit the 
liquid fuel tank which was mentioned above, and which stores liquid fuel, 
since discharge capacity was restrained by the capacity of a liquid fuel 
tank, if the fuel cell system itself was not enlarged, there was a 
problem of having enlarged discharge capacity or raising output 
characteristics and that it cannot respond to diversification of a 
configuration. 

[0007] Moreover, since the liquid fuel tank which stores liquid fuel in 
a generation-of-electrical-energy unit was unified as mentioned above, 
there was a problem that the configuration could not be set to 
arbitration or the installation which installs it could not be set to 
arbitration. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, invention according to claim 1 The negative electrode 
and positive electrode of a pair are arranged through the electrolyte 
which consists of a polyelectrolyte of proton conductivity. The body of 
a fuel cell which contained in housing the generation-of-electrical- 
energy unit which consists of a eel stack which carried out the 
laminating of two or more cell eels constituted so that liquid fuel 
might be supplied to said negative electrode and oxidizer gas might be 
supplied to said positive electrode, or these cell eels, The liquid fuel 
tank which stores the liquid fuel supplied to said generation-of- 
electrical-energy unit, It consists of a resultant generated according 
to the electrochemical reaction of said generation-of-electrical-energy 
unit, and a waste fluid recovery tank which collects unreacted liquid 
fuel. It is the liquid fuel direct supply form fuel cell system 
characterized by having located the liquid fuel tank in the location 
higher than said body of a fuel cell, and locating a waste fluid 
recovery tank in a location lower than said body of a fuel cell. By this 
Since liquid fuel can be supplied to the body of a fuel cell with 
gravity, the source of external power for supplying liquid fuel can be 
made unnecessary. 



[0009] Moreover, in a liquid fuel direct supply form fuel cell system 
according to claim 1, the body of a fuel cell is a liquid fuel direct 
supply form fuel cell system characterized by preparing further the fan 
for oxidizing agent gas installation for introducing oxidizing agent gas 
into a generation-of-electrical-energy unit in housing, and, thereby, 
invention according to claim 2 can introduce oxidizing agent gas into a 
generation-of-electrical-energy unit certainly. 

[0010] Moreover, in a liquid fuel direct supply form fuel cell system 
according to claim 1 or 2, the body of a fuel cell is a liquid fuel 
direct supply form fuel cell system by which the tray for collecting a 
resultant and unreacted liquid fuel is characterized by being further 
prepared in the generation-of-electrical-energy unit, and, thereby, 
invention according to claim 3 can collect a resultant and unreacted 
liquid fuel on a waste fluid recovery tank certainly. 
[0011] Moreover, at least, invention according to claim 4 is a liquid 
fuel direct supply form fuel cell system characterized by establishing a 
migration means to transport the waste fluid of claims 1-3 collected by 
the waste fluid recovery tank to a liquid fuel tank in a liquid fuel 
direct supply form fuel cell system given in 1 term, and, thereby, can 
reuse waste fluid effectively. 

[0012] Moreover, invention according to claim 5 is a liquid fuel direct 
supply form fuel cell system characterized by preparing further the 
concentration control means of claims 1-4 which controls [ in / at least 
/ a liquid fuel direct supply form fuel cell system given in 1 term ] 
the concentration of the liquid fuel in a waste fluid recovery tank to a 
predetermined value in the waste fluid recovery tank, and, thereby, can 
control and reuse waste fluid to proper concentration. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained 
based on the gestalt of the operation. 

[0014] Drawing 1 shows the liquid fuel direct supply form fuel cell 
structure of a system concerning the gestalt of operation of this 
invention. 

[0015] The liquid fuel direct supply form fuel cell system feature shown 
in drawing 1 The body 100 of a fuel cell which contained the generation- 
of-electrical-energy unit 101 which consists of a eel stack which 
carried out the laminating of two or more cell eels in housing 102, The 
liquid fuel tank 200 which stores the liquid fuel supplied to said 
generation-of-electrical-energy unit 101, It consists of a resultant 
generated according to the electrochemical reaction of said generation- 
of-electrical-energy unit 101, and a waste fluid recovery tank 300 which 



collects unreacted liquid fuel. It is having located the liquid fuel 
tank 200 in the location higher than said body 100 of a fuel cell, and 
having located the waste fluid recovery tank 300 in the location lower 
than said body 100 of a fuel cell. 

[0016] As shown in drawing 2 , in order that the cell eel which 
constitutes said eel stack may arrange the negative electrode 12 and 
positive electrode 13 of a pair through the electrolyte 11 which 
consists of a polyelectrolyte of proton conductivity and may supply 
liquid fuel to said negative electrode 12 While establishing a slot in 
the field which counters a negative electrode 12, in order to supply 
oxidizer gas to the negative-electrode side separator 14 which formed 
the manifolds 14a and 14b for supplying liquid fuel to this slot, and 
said positive electrode 13 While preparing slot 15a in the field which 
counters a positive electrode 13, the positive-electrode side separator 
15 which enabled it to supply the oxygen as oxidizer gas to this slot 
15a by atmospheric natural diffusion or an atmospheric free convection 
is allotted. 

[0017] And as shown in drawing 1 , carry out the laminating of two or 
more said cell eels, and it considers as a eel stack. Prepare resultant 
exhaust port 101b for taking out liquid fuel feed hopper 101a for 
supplying liquid fuel to this eel stack, the liquid fuel contributed to 
the electrochemical reaction by the side of a negative electrode, and 
the resultant generated by it, and the generation-of-electrical-energy 
unit 101 is constituted. The oxygen as oxidizer gas is supplied to a 
positive electrode through slot 15a of the positive-electrode side 
separator 15 from the upper part of each cell eel by atmospheric natural 
diffusion or an atmospheric free convection. If the methanol as liquid 
fuel is supplied to a negative electrode through one manifold 14a of the 
negative-electrode side separator 14 of each cell eel from liquid fuel 
feed hopper 101a A carbon dioxide generates in the electrochemical 
reaction by the side of a negative electrode, and water generates in the 
electrochemical reaction by the side of a positive electrode. 
Electromotive force is acquired outside and said carbon dioxide is 
discharged from resultant exhaust port 101b through other manifold 14b 
of the negative-electrode side separator 14 of each cell eel with the 
liquid fuel contributed to the electrochemical reaction by the side of a 
negative electrode. Said water passes slot 15a of the positive-electrode 
side separator 15, and is discharged from the lower part of the 
generation-of-electrical-energy unit 101. 

[0018] Said carbon dioxide and the liquid fuel which was not contributed 
to the electrochemical reaction by the side of a negative electrode are 



collected by the waste fluid recovery tank 300 through pipe lOld 
connected to resultant exhaust port 101b. Said water is collected by the 
waste fluid recovery tank 300 through tray 101c and pipe lOle which were 
prepared in the generation-of-electrical-energy unit 101, and the air 
which did not contribute to the electrochemical reaction by the side of 
a positive electrode is discharged outside from exhaust-port 102a 
prepared in the side face of housing 102. 

[0019] In order to collect said water smoothly, to slot 15a of the 
positive-electrode side separator 15 A capillary tube object like cotton 
or paper which made the end hang in the gravity direction at least is 
arranged. Precious metal catalysts, such as platinum metallurgy which 
decomposes adsorbents which adsorb the by-product produced according to 
the electrochemical reaction by the side of a positive electrode on a 
part of this capillary tube object, such as activated carbon and a 
zeolite, and these, the inorganic catalyst, and a microorganism catalyst 
may be supported if needed. 

[0020] Moreover, the oxygen as oxidizer gas may be smoothly introduced 
into the generat ion-of-electrical-energy unit 101 by atmospheric natural 
diffusion or an atmospheric free convection, and fan 102b for oxidizer 
gas installation for stabilizing the output from the body 100 of a fuel 
cell may be prepared in said housing 102. 

[0021] In the liquid fuel direct supply form fuel cell system concerning 
the above-mentioned gestalt of operation The pump 400 as a migration 
means to transport the waste fluid collected by the waste fluid recovery 
tank 300 to the liquid fuel tank 200 If it prepares between the liquid 
fuel tank 200 and the waste fluid recovery tank 300 and the amount of 
the waste fluid collected by the waste fluid recovery tank 300 increases 
A pump 400 is made to drive, waste fluid is sent out to the liquid fuel 
tank 200 from the waste fluid recovery tank 300, and it enables it to 
reuse it effectively. While this pump 400 can do electrical energy taken 
not to make it always operate and to operate this since it is made to 
operate when waste fluid is sent out to the liquid fuel tank 200 from 
the waste fluid recovery tank 300 in necessary minimum, it becomes 
possible to also restrict the noise only at the time of actuation. 
[0022] Moreover, the reserve liquid fuel storage tank 301 as a 
concentration control means which controls the concentration of the 
liquid fuel in the waste fluid recovery tank 300 to a predetermined 
value is attached to the waste fluid recovery tank 300, and the waste 
fluid collected by the waste fluid recovery tank 300 is controlled to 
proper concentration, and it enables it to reuse it in the liquid fuel 
direct supply form fuel cell system concerning the above-mentioned 



gestalt of operation. 

[0023] According to the above-mentioned gestalt of operation, it is 
possible to define the capacity of the generation-of-electrical-energy 
unit 101 corresponding to the permission dimension of the liquid fuel 
tank 200 and the waste fluid recovery tank 300. In within the limits by 
which the installation conditions of the liquid fuel tank 200 and the 
waste fluid recovery tank 300 are permitted to the body 100 of a fuel 
cell which consists of a generation-of-electrical-energy unit 101 and 
housing 102 set the installation to arbitration or Since the liquid fuel 
tank 200 and the waste fluid recovery tank 300 can be made into various 
configurations, it can contribute to the various structure of a system. 
[0024] Moreover, although the above-mentioned gestalt of operation was 
explained based on the direct methanol form fuel cell which uses a 
methanol for liquid fuel, it may be replaced with a methanol and may use 
various organic solvents, such as ethanol, isopropyl alcohol, a butanol, 
wood ether, ethylene glycol, and ethylene glycol, for liquid fuel. 
[0025] 

[Effect of the Invention] As described above, since the installation can 
be set to arbitration or this invention can make various configurations 
a liquid fuel tank and a waste fluid recovery tank within limits by 
which the installation conditions of a liquid fuel tank and a waste 
fluid recovery tank are permitted while being able to contribute the air 
as oxidizer gas to the simplification of the system supplied to the body 
of a fuel cell by natural diffusion or the free convection, it can be 
contributed to the various structure of a system. 

[0026] Moreover, the oxygen as oxidizer gas is made the configuration 
supplied by atmospheric natural diffusion or an atmospheric free 
convection. Since liquid fuel is supplied with gravity and he is trying 
for gravity to recover a resultant etc. on a waste fluid recovery tank, 
while being able to make unnecessary the source of external power for it 
Since the drive sound and electrical energy for it can be made into 
necessary minimum even if it uses the source of external power for 
reusing the waste fluid collected on the waste fluid recovery tank, it 
can contribute to the configuration of a quiet generator. 
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[Brief Description of the Drawings] 

[Drawing l] It is drawing having shown the liquid fuel direct supply 
form fuel cell structure of a system concerning the gestalt of operation 
of this invention. 

[Drawing 2] It is the perspective view of the cell eel which constitutes 
the liquid fuel direct supply form fuel cell system of this invention. 
[Description of Notations] 

100 Body of Fuel Cell 

101 Generation-of-Electrical-Energy Unit 

102 Housing 

200 Liquid Fuel Tank 

300 Waste Fluid Recovery Tank 

301 Reserve Liquid Fuel Storage Tank 
400 Pump 
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